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©  Suspended  ceiling  sructure  for  rectangular  filter  elements. 
(57)  The  invention  relates  to  a  suspended  ceiling  structure  for 
rectangular  filter  elements  (12,  13).  comprising  a  framework 
with  outer  (1)  and  inner  (2)  U-shaped  channels  which 
slidingly  fit  into  one  another  and  are  suspended  in  tie  rods  (9) 
in  an  upper  ceiling.  The  channels  are  intended  to  support 
skirts  (14,  15)  arranged  along  the  edges  of  the  filter  elements, 
said  skirts  being  received  in  a  sealing  fluid  (16)  which  forms 
an  airtight  seal  for  the  air  which  is  under  the  filter  elements 
and  is  intended  to  flow  through  the  same.  The  U-shaped 
channels  are  provided  with  grooves  (3,  4)  at  their  web 
portions,  the  grooves  being  turned  outwards  and  intended  to 
form  attachments  for  the  ceiling  tie  rods  and  for  elements 
(24)  which  should  be  suspended  in  the  framework.  The  ends 
(5,  6)  of  each  outer  channel  (1)  are  bent  inwards  to  retain  the 
inner  channel  (2)  between  the  shanks  and  to  prevent  its 
withdrawal  in  a  direction  transverse  to  the  longitudinal 
direction  of  the  channels. 
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The  p r e s e n t  I n v e n t i o n   r e l a t e s   to  a  suspended  c e i l i n g  s t r u c t u r e  f o r  

r e c t a n g u l a r   f i l t e r   e lements   compris ing   a  framework  with  outer   and  i nne r   U- 

shaped  channels   which  s l i d i n g l y   f i t   into  one  ano ther   and  are  suspended  on 

suppor t ing   t i e   rods  in  the  upper  c e i l i n g ,   the  channe l s   being  f i l l e d   with  a 

sea l ing   f l u i d   and  being  adapted   to  rece ive   s k i r t s   which  are  ar ranged  a l o n g  

the  edges  of  the  f i l t e r   e lements   in  order  to  suppor t   these   elements  and  t o  

form  an  a i r t i g h t   seal  for  the  a i r   which  is  below  the  f i l t e r   e lements   and  i s  

in tended  to  flow  through  them.  

Suspended  c e i l i n g   s t r u c t u r e s   of  the  kind  d e s c r i b e d   above  are  p r e v i o u s l y  

known,  e .g .   through  EP-A1  116  772.  This  known  s t r u c t u r e ,   however,  is  m a r r e d  

by  several   drawbacks.   Thus,  the  j o i n t s   which  form  connec t ing   po in t s   in  t h e  

l a t t i c e w o r k   and  c o n s i s t   of  X - j o i n t s ,   tees  or  ang les   are  provided  w i t h  

f a s t e n i n g   means  for  the  t ie   rods.  This  means  t ha t   when  the  framework  is  to  be 

e rec ted   the  p o s i t i o n   of  the  t i e   rods  in  the  upper  c e i l i n g   has  to  be 

a c c u r a t e l y   marked  s ince  there   is  no  p o s s i b i l i t y   to  move  the  p o s i t i o n s   of  t h e  

f a s t e n i n g   means  in  case  a  t i e   rod  is  e r r o n e o u s l y   p o s i t i o n e d .   Consequen t ly ,   a t  

the  e r e c t i o n   o f  such   a  known  suspended  c e i l i n g   s t r u c t u r e   the  j o i n t s   which  

form  the  i n t e r s e c t i o n   po in t s   in  the  framework  have  to  be  mounted  whereupon  

the  connec t ing   channel  p o r t i o n s   which  are  s u p p o r t e d   by  the  i n t e r s e c t i o n  

j o i n t s   can  be  i n t r o d u c e d   in to   the  j o i n t   channe l s   and  f ixed  t h e r e t o   by  means 

of  pop  r i v e t s .   Such  an  i n s t a l l a t i o n   is  t ime-consuming   and  has  to  be  p r e c e d e d  

by  accu ra t e   measurements  to  put  the  t ie   rods  at  c o r r e c t   l o c a t i o n s   in  t h e  

c e i l i n g .   Ne i ther   is  i t   a e s t h e t i c a l l y   a t t r a c t i v e   to  see  the  j o i n t   ends  be tween  

the  j o i n t   channels   and  the  channels   which  i n t e r c o n n e c t   the  i n t e r s e c t i o n  

p o i n t s .  

A  f u r t h e r   drawback  is  tha t   holes  are  to  be  d r i l l e d   in  the  channels   by 
hand  for  l i g h t i n g   armature  b r acke t s   or  s i m i l a r   a t t a c h m e n t   means  when  l i g h t i n g  

armature  or  o ther   f i t t i n g s   are  to  be  suspended  in  the  f ramework.  

The  ob jec t   of  the  p r e s e n t   i nven t ion   is  to  e l i m i n a t e   the  a b o v e m e n t i o n e d  

drawbacks  and  to  provide  a  suspended  c e i l i n g   s t r u c t u r e   tha t   can  be  e r e c t e d  

s u c c e s s i v e l y   and  where  the  i n t e r s e c t i o n   j o i n t s   as  well  as  the  i n t e r c o n n e c t i n g  

channel  s e c t i o n s   can  be  f ixed  to  the  upper  c e i l i n g   at  s u i t a b l e   l o c a t i o n s  

wi thout   preceding  accu ra t e   measurement  of  the  t i e   rod  l o c a t i o n .  

This  ob jec t   is  r e a l i z e d   accord ing   to  the  i n v e n t i o n   s u b s t a n t i a l l y   by  t h e  

fact   tha t   :he  U-formed  channels   at  t h e i r   web  p o r t i o n s   are  provided  w i t h  

grooves  which  are  turned  outwardly  and  are  adap ted   to  serve  as  a t t a c h m e n t s  

for  t ie   rois  and  for  elements  which  are  to  be  suspended  in  the  framework,  and 

tha t   the  shink  ends  of  each  outer   channel  are  bent  inwardly  in  order  t o  



r e t a i n   the  inner   channel  between  the  shanks  and  to  prevent   wi thdrawal   of  t h e  

same  in  a  d i r e c t i o n   t r a n s v e r s e l y   to  the  l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

c h a n n e l s .  

According  to  the  inven t ion   e i t h e r   the  groove  of  the  inner  channel  can 

be  turned  upwardly  aga ins t   the  upper  c e i l i n g   and  serve  as  a t t a chmen t   for  t h e  

t ie   rods,  or  the  channel  can  be  reversed   so  tha t   the  outer   groove  of  t h e  

channel  is  t u rned   upwards  aga in s t   the  upper  c e i l i n g .   In  the  l a t t e r   case  t h e  

outer   shank  ends  are  formed  as  b racke t s   for  pins  which  suppor t   the  s k i r t s  

from  the  f i l t e r   elements  which  t o g e t h e r   with  the  shank  ends  of  the  ou te r   and 

inner   channe ls   are  immersed  in  the  s ea l i ng   f l u id   which  f i l l s   the  c h a n n e l s .  

Some  embodiments  of  the  i nven t ion   will  now  be  de sc r ibed   with  r e f e r e n c e  

to  the  accompanying  drawings  in  which 

Fig.  1  is  a  p e r s p e c t i v e   end  view  of  U-shaped  outer   and  inner   c h a n n e l s  

according   to  the  i n v e n t i o n ,  

Fig.  2  is  a  c r o s s - s e c t i o n a l   view  through  a  suspended  c e i l i n g   s t r u c t u r e  

accord ing   to  the  i nven t ion   which  suppor ts   r e c t a n g u l a r   f i l t e r   e l e m e n t s ,  

Fig.  3  is  an  i n t e r s e c t i o n   point   in  a  framework  accord ing   to  t h e  

inven t ion   which  is  suppor ted   by  t ie   r o d s ,  

Fig.  4  shows  the  design  of  an  i n t e r s e c t i o n   point   with  U-formed  i n n e r  

c h a n n e l s ,  

Fig.  5  shows  the  i n t e r s e c t i o n   point   according  to  Fig.  4  which  i s  

provided  with  a  locking  device  for  the  outer   channe l s ,   and 

Fig.  6  is  a  c r o s s - s e c t i o n a l   view  of  an  a l t e r n a t i v e   embodiment  of  t h e  

suspended  c e i l i n g   s t r u c t u r e   according  to  the  i n v e n t i o n .  

As  appears   from  Fig.  1  a  framework  according  to  the  i n v e n t i o n   i s  

comprised  by  an  outer   U-shaped  channel  1 and  an  i nne r  U- shaped   channel  2 

f i t t i n g   in  the  outer   one.  The  outer  channel  1 has  a  web  po r t i on   which  i s  

provided  with  a  T-shaped  groove  3  whereas  the  web  of  the  inner   channel  2  i s  

in  a  c o r r e s p o n d i n g   way  provided  with  a  s i m i l a r   groove  4.  The  two  grooves  a r e  

turned  upwards  and  are  in tended  to  form  b racke t s   for  t i e   rods  and  such 

elements  which  should  be  suspended  in  the  framework.  The  shank  ends  5.  6  o f  

the  outer   channel  1  are   bent  inwardly  over  the  shank  ends  7  and  8  of  t h e  

inner  channel  in  order  to  r e t a in   the  inner  channel  between  the  shanks  of  t h e  

outer   channel  and  thereby  prevent   the  l a t t e r   from  being  removed  in  ary  o t h e r  

d i r e c t i o n   than  in  the  l o n g i t u d i n a l   d i r e c t i o n   of  the  c h a n n e l s .  

The  f u n c t i o n   of  the  two  coo rd ina t ed   outer   and  inner  channe ls   1  and  2,  

r e s p e c t i v e l y ,   is  shown  on  Fig.  2.  The  groove  4  of  the  inner  channel  is  conse -  

quent ly   tu rned   upwards  aga in s t   the  upper  c e i l i n g   and  serves   as  an  a t t a c h m e n t  



for  a  t ie   rod  9  which  in  i ts   lower  po r t ion   is  provided  with  a  head  10,  t h e  

shape  of  which  co r r e sponds   to  the  T-shaped  groove  4.  The  t i e   rod  is  f ixed  i n  

the  groove  by  means  of  a  nut  11  which  clamps  the  edges  of  the  groove  a g a i n s t  

the  head  10.  The  two  f i l t e r   e lements   12  and  13  are  provided  with  s k i r t s   14 

and  15  at  the  edges  and  the  s k i r t s   are  r e ce ived   in  the  web  p o r t i o n   of  t h e  

inner   channel  2  and  will  thereby  suppor t   the  f i l t e r   e l emen t s .   In  order   t o  

p reven t   u n f i l t e r e d   a i r   from  pass ing  through  the  framework  and  past   t h e  

f i l t e r s   the  inner   channel  is  f i l l e d   with  a  s e a l i n g   l i q u i d   16  which  

e f f e c t i v e l y   p reven t s   a i r   from  pass ing   pas t   the  s k i r t s   14  and  15.  

Fig.  3  shows  an  i n t e r s e c t i o n   point   in  a  framework  acco rd ing   to  t h e  

i n v e n t i o n   where  the  i n t e r s e c t i o n   point   e lement   is  comprised  by  an  X-shaped 

j o i n t   17  which  is  c l e a r l y   shown  on  Fig.  4.  Thus,  i t   c o n s i s t s   of  a  p o r t i o n  

of  an  inner   channel  18  a g a i n s t   which  two  s i m i l a r   inner  channel  p o r t i o n s   19 

and  20  are  welded.  The  two  outer  channe ls   1A,  1B,  1C  and  ID  are  s l id   over  t h e  

X-shaped  j o i n t   17  and  t h i s   por t ion   of  the  framework  is  suspended  by  two  t i e  

rods  9A  and  9B  which  are  connected  to  a  c o r r e s p o n d i n g   po r t i on   of  an  i n n e r  

channel  2A  and  2B,  r e s p e c t i v e l y .   In  order  to  hide  the  d i f f e r e n c e   of  l e v e l  

between  the  outer   and  inner   channels   on  the  unde r s ide   of  the  framework  i t   i s  

p o s s i b l e   to  a t t ach   a  square  p la te   21  on  the  c e n t r e   po r t ion   of  the  X-shaped  

j o i n t .   The  p la te   has  the  same  height   as  the  web  por t ion   of  the  outer   channe l  

and  can  be  glued  or  screwed  onto  th i s   member. 

Fig.  5  shows  an  X-shaped  j o i n t   which  is  provided  with  a  locking  d e v i c e  

compr is ing   a  cross  22  of  r e s i l i e n t   ma te r i a l   which  is  a t t a ched   to  the  midd le  

of  the  X-shaped  goint   in  the  middle  of  the  T-shaped  groove  4  and  which  a t  

the  ends  is  provided  with  pins  23  adapted  to  r e s i l i e n t l y   snap  into  a 

c o r r e s p o n d i n g   recess   on  the  inner  side  of  the  outer   channel  when  th i s   is  s l i d  

over  the  inner  channel  and  has  reached  i t s   end  p o s i t i o n .  

Fig.  6  shows  an  a l t e r n a t i v e   embodiment  of  the  i n v e n t i o n   where  t h e  

assembled  inner  an:  outer   channels   are  tu rned   upside  down  so  tha t   the  groove 
3  of  the  outer   char ie l   1  is  turned  upwards  towards  the  upper  c e i l i n g   and 

serves  as  an  a t t a c h n e n t   for  the  t ie   rod  9.  The  groove  4  of  the  inner  channel  

2  is  turned  downwards  and  serves  as  a t t a c h m e n t   for  a  l i g h t i n g   f i t t i n g   24.  In  

t h i s   embodiment  the  ends  of  the  outer   channel  8  are  provided  with  b r a c k e t s  

25  and  26  for  studs  27  and  28  which  are  assembled  to  suppor t   the  s k i r t s   14 

and  15  of  the  f i l t e r   e lements .   The  ends  of  the  channels   1  and  2  as  well  as  

the  s k i r t s   14  and  If  are  rece ived   in  c o r r e s p o n d i n g   channels   29  and  30 ,  

r e s p e c t i v e l y ,   which  are  f i l l e d   with  a  s e a l i n g   l i q u i d   16.  The  channels   a r e  

s u b s t a n t i a l l y   U-shap ' j   and  are  suppor ted   by  p l a t e s   32  ar ranged  on  the  t ie   rod  



31.  This  a r r angement   has  the  advantage  compared  to  the  a r r angemen t   a c c o r d i n g  

to  Fig.  2  tha t   the  s e a l i n g   channels   can  be  f i l l e d   with  a  s ea l i ng   l i q u i d  

before   d e l i v e r y   and  can  then  be  p r o t e c t e d   by  means  of  a  p r o t e c t i v e   tape  which  

is  easy  to  remove  j u s t   before   the  i n s t a l l a t i o n .   In  the  embodiment  a c c o r d i n g  

to  Fig.  2  the  s e a l i n g   l i qu id   has  to  be  f i l l e d   a f t e r   the  framework  has  been  

e rec t ed   and  t h i s   in  i t s   turn  demands  a  f a i r l y   compl ica ted   equipment  f o r  

hea t ing   and  f i l l i n g   the  l i q u i d   which  is  d i f f i c u l t   to  handle  and  which  r a p i d l y  

s o l i d i f i e s   when  it   has  flowed  out  in  the  channe l s .   Moreover,  all  j o i n t s   i n  

the  system  must  be  t i g h t   in  order  not  to  cause  leakage  which  can  be  d i f f i c u l t  

to  t i g h t e n   if  i t   is  d i s cove red   when  the  f i l l i n g   in  of  s ea l ing   l i q u i d   j u s t   has  

commenced.  The  s e a l i n g   l i q u i d   can  e i t h e r   c o n s i s t   of  a  gel  s o l u t i o n   which  i s  

l i q u i d   at  h igher   t e m p e r a t u r e s   but  s o l i d i f i e s   at  room  t empera tu re   or  a  c u r i n g  

or  non-cur ing   s i l i c o n e   mass .  



1.  A  suspended  c e i l i n g   s t r u c t u r e   for  r e c t a n g u l a r   f i l t e r   e l e m e n t s ,  

compr i s ing   a  framework  with  outer   and  inner   U-shaped  channe l s   which  s l i d i n g l y  

f i t   into  one  another   and  are  suspended  in  t ie   rods  in  the  upper  c e i l i n g ,   t h e  

channels   being  f i l l e d   with  a  s e a l i n g   f l u i d   and  being  adapted   to  r e c e i v e  

s k i r t s   which  are  a r ranged  along  the  edges  of  the  f i l t e r   e lements   in  order  t o  

suppor t   these   elements  and  to  form  an  a i r t i g h t   seal  for  the  a i r   which  i s  

below  the  f i l t e r   elements  and  is  i n t e n d e d   to  flow  through  them,  c h a r a c t e r i z e d  

in  tha t   the  U-shaped  channels   at  t h e i r   web  p o r t i o n s   are  provided  with  g rooves  
which  are  turned  outwardly  and  are  i n t e n d e d   to  form  a t t a c h m e n t s   for  t ie   r o d s  

and  for  e lements   which  are  to  be  suspended  in  the  framework,  and  tha t   t h e  

shank  ends  of  each  outer   channel  are  bent  inwardly  in  order   to  r e t a i n   t h e  

inner   channel  between  the  shanks  and  to  p reven t   withdrawal   of  the  same  in  a 

d i r e c t i o n   t r a n s v e r s e   to  the  l o n g i n t u d i n a l   d i r e c t i o n   of  the  c h a n n e l s .  

2.  A  s t r u c t u r e   according  to  c la im  1,  c h a r a c t e r i z e d   in  tha t   the  groove 
of  the  inner   channel  is  turned  upwardly  towards  the  upper  c e i l i n g   and  forms 

an  a t t a c h m e n t   for  t ie   rods  whereby  the  inner   channels   will   form  s u s p e n d i n g  

elements   for  the  framework,  and  t h a t   the  groove  of  the  ou te r   channel  i s  

turned  downwards  and  forms  an  a t t a c h m e n t   for  l i g h t i n g   f i t t i n g s   or  s i m i l a r ,  

and  tha t   the  s k i r t s   of  the  f i l t e r   e l emen t s   are  r ece ived   in  the  inner  channe l  

which  is  f i l l e d   with  a  sea l ing   l i q u i d   up  to  a  c e r t a i n   l e v e l .  

3.  A  s t r u c t u r e   according  to  c l a im  1,  c h a r a c t e r i z e d   in  t ha t   the  g roove  
of  the  ou te r   channel  is  turned  upwards  a g a i n s t   the  upper  c e i l i n g   and  forms 

an  a t t a chmen t   for  t ie  rods  whereby  the  ou te r   channels   will  form  s u s p e n d i n g  

elements   for  the  framework,  and  t h a t   the  groove  of  the  inner   channel  i s  

turned  downwards  and  forms  an  a t t a c h m e n t   for  l i g h t i n g   f i t t i n g s   or  s i m i l a r ,  

and  tha t   the  shank  ends  of  the  ou te r   channel  are  shaped  as  a t t achmen t s   f o r  

pins  i n t ended   to  support   the  s k i r t s   of  the  f i l t e r   e l emen t s ,   said  s k i r t s   a s  

well  as  the  outer   an(  inner  shank  ends  of  the  channels   being  rece ived   in  a 

c o r r e s p o n d i n g   sea l ing   channel  which  is  f i l l e d   with  a  s e a l i n g   f l u i d ,   s a i d  

s ea l i ng   channels   bei ·g  s u b s t a n t i a l l y   U-shaped  and  being  a r ranged   a t  

s u b s t a n t i a l l y   the  sale  level  and  in  p a r a l l e l   with  one  a n o t h e r .  
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